CALIFORNIA DIVISION OF MINES AND GEOLOGY
Fault Evaluation Report FER-29

February 25, 1977

1. Name of faults: Lion Canyon fault, Big Canyon fault, Sisar fault,

and other related faults near the Ojai and Upper 0jai Valleys.

2, Llocation of faults: Matilija, Ojai, and Santa Paula Peak 7.5!

guadrangles, Ventura County(sea:ka@y:wg@-

3. Reason for evaluation:  Part of a 10-year program. Most of these

faults are zoned as either primary or secondary fault hazards in the

Ventura County Seismic and Safety Element (Nichols, 1974).
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5. Summary of avaflable data: Most of the Faulﬁjdiscussad in this

report are zoned as secondary fault hazards in the Ventura County Seismic
and Safety Element (Nichols, 1974, after Weber, ot al., 1973). Emmwﬁa%r¢JYMMUﬁ
fqulls were 5med anlhe elpampmt

The 0jai and Upper 0lal Valleys arez is the site of a complex Juncticon
of the Santa Ama fault (see Smith, 1977a)}, San Cayetano fault (see Smi th,
1977b), and several other faults. Some of these faults are south-dipping
thrusts, some are north-dipping thrusts, and at least oneé may be a strike-

slip fault that has had a moderately large vertical component of movement.

The Titerature avaitable on each fault is discussed below.
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Sisar Fault

Bush (1956) describes the Sisar fault as a south-dipping thrust
(west of Santa Paula Creek) of middle to late Pleistocene age. He
depicts the Sisar as cutting the Plco Formation (Pliocene) and not cutting
Holocene fanglomerate.

Bertholf (1967) describes the Sisar fault as a "'system" of three
or more east-west trending, high-angle reverse faults which converge near
Timber Canyon where these faults are overridden by the San Cayetano fault.
He notes that the S5isar fault almost parallels ‘the surrounding strata,
which are partly overturned. Both Schlueter {1976, p. 40-L42)} and Bertholf
state that the Sisar fault is partly overturned'(folded). West of Camp
Bartlett, the Slsar fault dips southward; east of Camp Bartlett it dips
nhorthward. Schlueter suggests that the Slsar system represents a series
of original southward-dipping reverse or thrust faults which have been
overturned (folded) by later movement along the north-dipping San Cayetano
fault. Bertholf depicts the Sisar fault as not cuttinglolder (1ate Pleistocene)
terrace deposits in four saparate locations. McCullough (1957) agrees
with Bartholf's conclusions. He determined (from subsurface data) that
the fault dips 62° northward in his field area, acknowledging the fact
that the fault dips southward west of the creek. Schlueter (p. 41) notes
that the Sisar fault h§§:g¥%g;t stream terraces (late Pleistocene) in
Santa Paula and Sisar Creeks. He feels that this displacement is due to
the influence of the San Cayetano fault.

Weber, et al. (1975, p. 174) felt that the Sisar fault dips gently
southward. "“Low, modified scarps in older al1uviﬁm‘at east edge of

upper (sic) Ojai Valley suggests youthfulness" (of the Sisar and Big



Canyon faults), They determined that the probable age of latest movement

for the Sisar fault was late Quaternary.

Big Canyon Fault

Bush (1956) described the Big Canyon fault as a south-dipping
thrust fault. He noted that the youngest unit cut Ts Pico Formation
(Pliocene), and that a Holocene fanglomerate was not offset by the fault.
Bush determined that the Sisar fault overrides the Big Canyon fault. He,
therefore, concluded that the Big Canyon fault was older than the Sisar.
Schlueter (1976, p. 34-37), felt that the Big Canyon fault is a normal
fault that dips to the north, at depth, and has been overturned (folded)
by ;he Sisar fault near the surface, But he did not reach any definite
conclusions about the sense of fault movement.

Nichols (1974, p. 11~9) states that the Big Canyon fault may
displace Pleistocene terrace deposits (but he doesn't say where). He
also notes that there have been no historic earthquakes Tn the general
area of the fault. Weber, et al. (1975, p. 174) as noted above, cite
the presence of low, modified scarps near the Big Canyon and Sisar faults
(see plate 2). They concluded that the Big Canyon fault was a north=

dipping thrust, and was preobably active during the late Quaternary.

Lion Canyon Fault
Weber, et al (1975, p. 174) named the Lion Canyon fault zone,
which extends from Santa Paula Creek to the Qak View-Casitas Lake area.
Thay describe this zone as a zone of generally south-dipping, reverse
faults. Landslides obscure the relatianships of many of the faults,
They determined that faulting is of questionable Holocene age, based on

scarps, tilted alluvium, and displacement of gravels of Quaternary age
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in the Lion Canyon and Oak View areas. However, many of these scarps
may not be due to faulting, but could be entirely erpsional in orlgin.
Also, the assignment of a Holocene (?) age to the faulting of undif-
(Quetenmons y
ferentiated alluvium would appear to be open to serious questiaon.
Nichois (1974, p. 11-8) refers to the '"Lion Mountain' fault. He
states that the fault may displace Pleistocene terrace deposits (but,
again, he does not say where). He also notes that there have been no
historic earthquakes in that general area.
Bush (1956), refers to the ''Lion"fault (this fault ceincides with
the Lion Canyon fault of Weber, et al). He describes this fault as a
south-dipping thrust with approximately 1,500 feet 'of displacement since
the end of Pliccene time. Bush believed that the Lion fault was probably

older than the Blg Canyon fault, and noted that Holocene alluvium was

not cut by the Lion fault. Schlueter {1976) agrees with Bush's interpretation.

Other Faults
Weber, et al, (1975, plate ), show several other faults, which may
or may not be a part of the Lion Canyon zone (the reference was unclear
on this fact) as offsetting terrace deposits (see plate 1 herein). The
primary evidence cited for the existence of these faults are several
escarpments (see also item 7).

6. Interpretation of aerial photographs:

U.5. Department of Agriculture aerial photographs, series AXl,
flights bK, 7K, 8K, and 9K, scale 1:2#,000,‘f1own in 1953 were viewed
stereoscopically., Individual phototraphs and features observed are noted
on plates 1, 2, and 3. Many of these faults are quite recognizable

on these photos. {(Some of the faults shown by Weber, et al (1975), were



probably drawn solely on the basis of these features.) Other "fault
features" eithar were not well-defined, or could be explained as erosional
features {may not be due to faulting).

7. Field observations:

The complex system of faults (or suspected faults), the Timited
time, and limited exposures made the task of field checking rather over-
wheliming.

A scarp adjacent to State Highway 150 (sec. I, T. L N,, R. 22 W,,
near the windmill depicted on plate 2 was examined. This scarp sloped
£ degrees to the south and was about 10 feet htgh. ‘There was ho apparent
change Tn lithology across the scarp. No roadcuts are present in this
location. Calling this a fault feature would be highly speculative
without trenching.

Where Sulphur Mountalin Road crosses the Lion Canyon fauwlt, | could
observe no features that convinced me that this fault is active. There
is a curvilinear front to Sulphvr Mountain, but this could be explained

ar #3:.'/4/ e/éie

by stream erosion and deposition (of alluvium), perhaps arf [ar—older—fautt
sty

sar#ag@; however, | did not observe any evidence of the faulted alluvium
shown by Weber, et al (1975).

The Sisar and Big Canyon faults cross Sulphur Mountain Road in a
landslide area. Some shear planes (single Fracturesj were noted, but
these could entirely the result of slope failure and not large scale
faulting. Displacement on each of these fractures appeared to be limited
to less than two or three feat.

In the Matilija quadrangle, northeast of Qak VYiew, Weber, et al.

{1975) noted several northeast-trending escarpments. | attempted to

examine these scarps on October 20, 1976. The area had been graded

[
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and Eh:a:ﬂ houses ]_E:é been ur[w%‘il;-i—;ﬁd built in the area. | noted

no evidence, except for some of the scarps (others had been modified by
grading), that would indicate the terrace deposits were faulted. These
deposits lacked sorting and bedding, thus, these faults may be quite
difficult to recognize at the surface (or in a trench).

8. Conclusions: Based on the small amount of work that was done and

the extreme complexity of faulting, any conclusions reached must be
consjdered tentative. |t does appear that there are probably several
late Quaternary faults Tn the 0jal and Upper Ojai Valleys area. Although
no direct observations of faulted terrace materials were made, scarps
in terrace deposits are highly suggestive that many of these faults are
present.

The 1iterature suggests that the Sisar fault is an clder, pre-
San Cayetano structure. However, the Sisar fault in the Santa Paula
Peak quadrangle could have had sympathetlc movement with that of the San
Cayetano fault. Recently acquired Information {Yeats, et al., 1976; and
Schlueter, 1976) suggests thaf the Sisar fault cuts late Pleistocene
stream gravels of Santa Paula Creek. Further work is being conducted
by Yeats and others, and should be reviewed when the results hecome
available. This data is in conflict with Bertholf's data that late
Pleistocene terrace deposlits are not cut by the Sisar fault. Thus, It
would appear that the Sisar fault may have been active, at jeast in part,
during the late Quaternary. However, there is no available conclusive
evidence of Holocene movement on the Sisar fault. In any case, one may
consider the Sisar fault in the Santa Paula Peak quadrangle as a branch

of the San Cayetano fault (see Smith, 1977b) .
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The Big Canyon fault may be late Pleistocene in age (Weber, et al.
1975; Nichols, 1974). However, there is no evidence of Holocene activity
along the fault.

The Lion Canyon fault is prdbably late Quaternary. Weber, et al.,
(1975) assigns a Holocene (?) age to this fault, however, neither Bush
(1976}, nor Schlueter (1976), nor ! could find any evidence of Holocene
movement along the Lion Canyon fault.

Several unnamed faults are present in the area studied. Some of
these are probably Eaﬁgﬂ]ate Pleistocene in age, however, there Is no
conclusive evidence that any of these faults have baen active during
Holocene time.

In general, the whole 0jai and Upper Ojai Valleys area is a complex
zone of faulting. There is considerable confusion in the literature as
to which faulf zone many of the individual traces belong. |t may prove
extremely difficult to determine the relationship of any fault discovered
at any one site to any of the major faults or fault zones.

9. Recommendations:

Based on the data summarized heérein, none of these faults should
be zoned at this time. Additional data may be forthcoming from Yeats
and others. This data should be reviewed, and any necessary additional
evaluation (by A~P staff) completed and summarized in an addendum report.

10. Investigating geologist's name: date:
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